INTRODUCTION
Here, we present to practicing spine surgeons and an even broader audience how one patient was subjected to a staggering number of operations (27 on the spine and 3 on various other joints) within the space of only 2 years. The term "multiple operations on the same patient" (MOSP) was coined to describe this entity.
CASE REPORT
A 38-year-old female presented elsewhere in 1994 with cervical spine complaints, attributed to an earlier rear-impact motor-vehicle accident. Initial treatment included acupuncture, physical therapy, and a 1999 C5-6 posterior cervical laminectomy (7 cm posterior cervical scar). Postoperatively, she claimed she was "worse," with occipital-parietal headaches, constant neck and bilateral arm pain accompanied by intermittent numbness, tingling, and weakness of both arms and hands. When she initially presented to the second surgeon (focus of this study), he established the following diagnoses: (1) neck pain with C4, C6, and C7 radiculopathy, bilaterally; (2) bulging discs C3-4, C4-5, C5-6, and C6-7; (3) stenosis, C5-6 and C6-7; (4) headaches; and (5) failed neck syndrome, status -post open cervical posterior laminectomy. Subsequent to the initial evaluation, examination date, and some appropriate cervical imaging studies, she underwent 27 spine operations, along with 3 other orthopedic operations. These were all performed over the course of a 2-year time period (April 2000 to April 2002). The surgical fees for the 27 spinal operations alone, based upon financial records and charges, totaled $231,006. The individual spine operations (in chronological order as outlined in the operative notes for each date) and surgical charges are listed in Table 1 , along with the CPT codes. [1] Table 2 lists similar information for the non-spine related operations.
Surgical details
All of the operations performed were characterized as minimally-invasive. None of the CPT codes, however, in any way reflected the "minimally invasive" nature of any of the procedures. All were carried out in an ambulatory care setting/outpatient surgery center in a formal operating room, utilized Monitored Anesthesia Care (MAC; local anesthesia with intravenous sedation), and were documented as having an anesthesiologist, circulating nurse, and scrub nurse present. Each had a separate formal "Operative Report."
Financial data
The "Patient Financial History" that documented the date of each and every service provided was 32 pages in 
Legal considerations
This patient came to the attention of the authors when she sought legal advice as to whether or not she had any legal causes of action against the surgeon. Neither author, one a neurological surgeon with 40 years of experience, the other a certified trial lawyer with 40 years of medical malpractice litigation experience (and some additional familiarity with this particular surgeon), had ever encountered a patient who had undergone so many operations. In fact, no laws or administrative regulations were violated by anything that occurred here. Unfortunately, the statute of limitations to bring a medical malpractice action and the statute of repose had both expired several years earlier. [3] Most importantly, if she had not requested legal advice, albeit far too late, this case would never have come to light.
DISCUSSION
Rarely have the frequency, extent, rationale, indications/ quality indicators, and outcomes been reviewed for MOSP. In fact, no specific statistics or databases separately track information related to MOSP, either during a specific interval or throughout an individual's lifetime. In the literature reviewed, few spine surgery articles focused on re-operation rates; rather, most of the available information came from media reports. This lack of available information regarding MOSP makes the publication of this case report and the dissemination of this information even more compelling.
Two of the earliest accounts of MOSP were found in the British Medical Journal in 1899. In the first publication, one surgeon performed four operations within 7 weeks (for ruptured tubal pregnancy, suspected appendicitis, a stone in the ureter, and an exploration of the right kidney). [18] The patient died 4 h after the last operation.
In the second paper, another surgeon performed eight operations in over 3 years (anterior colporrhaphy with perineoplasty, Alexander's operation, excision of the portio vaginalis and extirpation of the vaginal mucus membrane, cautery for prolapse of the anus, breast extirpation with axillary node removal, hysteropexy, laparotomy with bilateral oophrectomy for left ovarian cancer, and laparotomy for an intra-abdominal tumor of the left sacro-iliac region with the creation of an artificial anus). [28] This patient ultimately died from cancer.
In another case, an otolaryngologist operated on his own nurse 18 times for symptoms related to trauma (dizziness, hearing problems). These were repeated perilymph fistula repairs. [11] Each operative procedure cost about $10,000 (in 1989). The surgeon had an 8% financial interest in the "pioneering tilting hydraulic platform" manufactured by NeuroCom, alleged to have been useful in diagnosing and evaluating the condition of trauma-related dizziness. [12] There are two recognized conditions that deal with the phenomenon of repeated plastic surgery. These are: Plastic/Cosmetic Surgery Addiction and Body Dysmorphic Disorder (BDD). [19, 20, 23] Although not always easily distinguishable, both of these compel afflicted patients to seek multiple cosmetic operations. BDD is recognized and incorporated into the DSM-IV, in section 300.7, where it is in the same category as hypochondriasis. [2] Media reports describe one patient who had undergone 14 "full-scale operations" and 52 cosmetic procedures (reportedly a world record for the most procedures ever undergone by one person). She had spent $100,000 on cosmetic surgery, including five facelifts. [27] Another media report describes a patient having 10 plastic surgery "treatments" in 1 day (mini-brow lift, Botox in the forehead and frown area, rhinoplasty revision, fat injections in cheeks, naso-labial folds, and lips, chin reduction, neck liposuction, ears pinned back, breast augmentation revision, liposuction on waist, hips, outer and inner thighs, and buttock augmentation). [7] Although there is little actual documentation available, Michael Jackson had allegedly undergone approximately 10 procedures by 1990, at which time he was 32 years old. [17, 24] Although the patient presented in this report carried neither of these psychiatric diagnoses, she likely had either some type of a somatoform (DSM-IV 300.81 et al.) or factitious disorder (DSM-IV 300.19 et al.) which would explain her own behavior and response. This does not even begin to account for the surgeon's actions in doing 27 spinal operations in 2 years. When Newall wrote about informed consent for plastic surgery, she questioned whether a surgeon in a case of BDD has or should at some point have an ethical or moral obligation to either refuse to do more operations or, at a minimum, make a psychiatric referral on behalf of the patient, who would in these circumstances appear to be defenseless. [19] [8] Similarly, Malter reported a 15% incidence of re-operation 5 years after different types of lumbar surgical procedures were performed on 6376 patients in 1998. [14] Hu reported a 9.5% re-operation rate at 4 years following 4722 back operations performed in 1997. [13] When Walid analyzed 1153 patients undergoing spinal operations over 2-5 postoperative years, the overall re-operation rate was 10.4%. Although he made no specific mention of the number of re-operations, some patients in the series had undergone three or more procedures in the same spine region, but none had any operations at any other spinal level. [26] In the case presented in this study, the patient had 18 cervical operations, 2 thoracic operations, and 7 lumbar operations.
There are several other spine surgery series that focus on 2-3 re-operations performed on the same patient, but rarely more. [4, 16, 22, 25] In the Spine Tango Database, there were 1330 (3.3%) secondary revisions/re-operations performed out of a total of 40,000 spinal procedures. Additionally, 74 patients (0.1%) underwent third operations. The average time from index operation to the first revision was 165 days, and to re-revision was 340 days. [22] In another relevant study, Martin et al. evaluated the incidence of repeat lumbar spine surgery at 90 days, 1 year, and 4 years following spinal operations performed in 29,529 patients (average age 47.5 years). The mean re-operation rate was 1.9% at 90 days (range 1.1-3.4%), 6.4% at 1 year (range 2.8-12.5%), and 13.8% at 4 years (range 8.1-24.5%). Notably, significant differences were noted for the adjusted mean re-operation rates of surgeons: 1.9% at 90 days (range 1.2-4.6%), 6.1% at 1 year (range 4.3-10.5%), and 13.2% at 4 years (range 10.0-19.3%). The authors observed, "…a large variation in reoperation rates across hospitals and surgeons after lumbar discectomies, a relatively simple spinal procedure. These findings suggest uncertainty about indications for repeat surgery, variations in perioperative care, or variations in quality of care." [15] The media contain several reports on MOSP. A Medicare database analyzed by the Wall Street Journal disclosed that one surgeon had an "unusual propensity" for performing multiple operations on the spine of individual patients. [5, 6] One of his patients had six operations in less than 2 years, and he had even recommended a 7 th operation. Between 2008 and 2009, this same surgeon performed spinal fusions on 61 Medicare patients. In 16 of these, he did 24 additional fusions. In one case, he admitted that after seven spine operations and $175,000, none of this had improved his patient's condition. One woman who sued for malpractice alleged that she had been operated on by him five times in less than 13 months. Another patient alleged that three operations had been performed in less than 5 months. The surgeon's overall rate for that time period was 39 additional fusions per 100 initial fusions, the highest rate in the nation among surgeons who performed spinal fusions on 20 or more Medicare patients. A spine surgeon, who was also at that time the president of the Association for Medical Ethics, commented on this surgical record, observing that "When you get a number like six or seven surgeries on someone's spine in a short period of time, that starts to be suspicious." [5] More recently, Epstein and Schwall reported on re-operation rates (in 2010 at one institution) for 177 patients undergoing instrumented spinal fusions (all levels) utilizing INFUSE (off-label 96% of the time). Most critically, the re-operation rate was 20% for all age groups, but was 40% for patients over 65 years of age. [10] The patient reported here had multiple "decompressions" but no spinal fusions, no use of INFUSE, and no instrumentation or other "predisposing factors" that might otherwise account for any of these 27 spinal operations.
In this case of MOSP, there must be some concern for the necessity or indications for each procedure. Porchet et al. developed criteria to determine the appropriate indications for lumbar laminectomy using the standard procedure developed at the RAND Corporation and UCLA as far back as 1999. Retrospectively applying these criteria to the medical records of 196 patients who had been operated on in Switzerland, they reported that 23% of these operations were inappropriate. [21] Recently, Epstein and Hood, using defined criteria, evaluated 274 consultations performed over 1 year in patients with either cervical or lumbar disc disease. They concluded that of 45 patients who were advised to have surgery by outside surgeons, none had either neurological deficits or significant pathological radiographic findings. Two who were advised to have lumbar surgery had cervical disease. Based upon the stated criteria, 47 or 17.2% of these 274 spinal consultations were scheduled for unnecessary spine surgery. [9] In the case presented here, we recognize the lack of necessity or indications for any of these procedures comprised just one of a host of quality concerns raised based solely upon the number of operations.
CONCLUSIONS
This case report focuses on a single individual who underwent 27 spinal operations involving the cervical (18) , thoracic (2) , and lumbar (7) regions, within just a 2-year period of time. It has existed below the radar of all health-care professionals, regulatory agencies, healthcare organizations, insurance carriers, and state medical licensing boards. This vacuum of information regarding MOSP in the medical literature prevents anyone from ascertaining whether or not this is a completely isolated circumstance. A litigation inquiry uncovered this case, which would not have otherwise been exposed. Without exposure and reporting of this and any potential similar cases, there can be no scrutiny by the health profession, regulatory agencies, or the public, and therefore no means to oversee such incidents or impose any quality controls.
I congratulate Fred L. Cohen MD, JD, and Gary W Roberts, JD on their article Multiple Operations on the Same Patient: MOSP for bringing this egregious case to light in which one spine surgeon performed 26 spine operations on one patient. However, we should actually take this opportunity to look at ourselves and our colleagues to see how many spine operations are being performed and how many of those met strict criteria for necessity; even 1 unnecessary operation is too many. What about all of the PLIFs, TLIFs, or lumbar disc arthroplasties performed for black disc disease or pain alone? What about the multilevel anterior, posterior, or 360 fusions performed in geriatric patients with degenerative scoliosis for pain alone? These patients typically have no neurological deficit, and no radiographic neural compression to warrant such major disc arthroplasties, diskectomies, interbody spacers, and/or instrumentation (rods/screws). Furthermore, how can we call it "minimally invasive" surgery when it is "maximally extensive."
In June of 2011, we published a study of unnecessary surgery in Surgical Neurology International were scheduled for operations they did not need. The operations and reasons for some of these unnecessary procedures included: TLIFs, PLIFs, disc arthroplasty, and microdiskectomy for black discs or pain alone, multilevel anterior/posterior or circumferential multilevel fusions for pain alone, fibromyalgia, and missed diagnoses (e.g. Amyotrophic Lateral Sclerosis or Multiple Sclerosis, cervical disease contributing seemingly lumbar symptoms).
Although the vast majority of spine surgeons want to do what is best for their patients, the "public trust" of our expertise and motivation is being ruined by the few who are in a rush to take patients to the operating room without sufficient indications. As inferred in this case report, what has happened to patient selection? Here, one surgeon's selection criteria for these 26 cases is unstated but almost by definition cannot be either appropriate or within any established norms: it cost the patient over 1 million dollars in surgical and overall facility fees over the two years the surgeon was treating her at his private surgicenter. More typically, however, the "problem" spine surgeons skip the history and physical exam, read the radiographic reports rather than examining the films themselves, and go straight to booking surgery. Furthermore, they neglect to look at the "whole patient," who may have major comorbidites that preclude an operation. For example, how many patients with recent coated cardiac stents are being taken off life-saving Aspirin/Plavix to undergo spinal procedures they simply do not need?
As indicated in our study, only a particular subset of spine surgeons recommend extensive unnecessary operations, while omitting "informed consent." One example of this failure was a 23-year-old male who was offered an ALIF with INFUSE (Medtronic, Memphis, TN, USA) for low back pain alone; he had no neurological deficit, no significant radiographic findings (not even black disc), just pain alone. Neither he nor his mother had ever heard of the potential risk for retrograde ejaculation, much less a life-threatening vascular injury and other potential complications.
In short, we can gawk at this one "unboarded" spine surgeon who performed 26 spinal operations in one patient over two years at his own outpatient surgicenter, but instead, we should take the opportunity to reexamine our colleagues and ourselves to ask whether there are more spinal operations that could be avoided.
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